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USING THE SAME 

(57)Abstract 

PURPOSE: To provide the light valve device which can 
make display with high brightness and high contrast 
CONSTITUTION: This light valve device is constituted 
by clamping a light modulation layer 33 with a 
transparent substrate 132 formed with a counter 
electrode 141 and a substrate 131 formed with reflection 
electrodes 1 35 and coupling a transparent plate 32 via a 
transparent coupler 133 to the transparent substrate 

132 side. The counter electrode 141 is constituted with ...^ t^^^^^^^^^^^^^^^^x 
an antireflection film consisting of an ITO thin film 141b L 4|f|6 * 

and first and second dielectric substance thin films 141a, ^f^| to 
141c formed on both surfaces thereof. The dielectric 
thin films are formed of materials having 1.6 to 1.8 
refractive index. The dielectric thin films are formed to 
X/4 (A, is a main design wavelength) optical film thickness 
and the ITO thin film 141b is formed to A/2 optical film 
thickness. The respective pixels have the reflection 
electrodes 135 and orient the liquid crystal on the 
reflection electrodes 1 35 by the signals to thin-film 

transistors 137. A high polymer dispersed liquid crystal is used for the liquid crystal 33. Incident 
light is made incident from the counter electrode 141 side, is reflected by th reflection 
electrodes 135 through the liquid crystal layer 33 and is emitt d from th counter electrod 141 
side. 
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*1-S«tp»C-rsri:«T*t^^o igt-^X-tf, I TO 
*KroW«»CAl 203*^O««»«Sr«i«b. 



7.2 

[0 0 3 2] *»PD7'f h^/^ttElPjBtO^JSft 
[00 3 3] iSEf B g?If u f T-ti:3fc»c tfSxELfcJ; •? 

io [0034] PD7-f hs<ji'y'*m^tit£. uytm^ 

TN74 h'</l'7'<D2fe£k±?)nmmm^Z: 

•0>S. *fciB|S|JK^55-Cfc5*»t>, 7-Y h^u^ 
[0 0 3 5] 

[00 3 6] (13) \C^m<D7^ h/^ygfO^ 
20 x/W|ilSr*-r„ 2*fc<OglS8«3 1 , 3 awHIl^^ 

«3 l<£>J?:$H:*7j^*£0>*t ^I^Jt^TH-^^^i: 
-TSo S&BJB3 3tcmjES:PPiPU^^T-, *^«rt<0 
*ASr«fiit5ft/Jv««3 4 fc*ltlCA«»^il^ 
*T#3 5*BRi*i-5»frfcol/^#x.5. 
[0 0 3 7] ¥*T#teJ:5ttftJi3 3<DAt*ffit£*5#5 

30 [0 0 3 8] 
[»5] 

1 

Bo («o) = — Gr (fio) Eo 
a 

[0 0 3 9] i*-r^i^x-#s„ :«G F 5;eo*i6i© 

&<0J:M-3HtSo 
[0 0 4 0] 
40 [^C6] 

l« (0o) = B 0 (0 O ) S cos 0 O 

[0 04 1] &Afab eo*"(Slt-ffi*f bfc)t^3 7«|1} 
WttiJSl^S«3 2<DtU#tS3 6±<D^iBT-Sii3t^3 8 

*S:n, S^)t^3 8<DWW^Sr0ii:1-Si:, ^^/w 

[0 0 4 2] 
[&7] 

sin0 i = n • s i n 6 0 

so [0 0 4 3] cD|g&;4MS;9£o 0 fKSS3 3A^WhiI* 
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13 



& : &%1t&mifQhZ>h1-Z>b. IU*tffi3 6lc*5I^SS * [0 0 4 4] 



2 L sinMffo+fl i) tan*(<? 0 + 9 ,) J 
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o s; p os; o 0T ) 



(9otS6oSit/2) 



[004 5] fcfc* U 0 0T'*^SItW6g#^^fc 9 , 

[0 0 4 6] 

[&9] 

1 

0 ot = sin -1 — 
n 

[004 7] i^-ttrS. £S*t Lt^Ht^xm^m 3 
3 l-MSo ^BT'SW Ltcftm. 3 9 GDffoPsji 3 3 —CD A 

I8*£E (0 O ) . ffittfiiJiS?^a«3 2(OJ»$5r t ii" 

3£> S*t?titS3 9CO.^CtC*3^SA^^e 0 "^fc 

,^A^b^:C*T*CD3tKft/4 5 2 t/c o s 6 0 X*ib 
Z>frb, K#*ftiSS3 9KJ:5,6Cf£*5tt5R8£E 

(0 O ) li^^<t5fi^-5o 

[0 0 4 8] 

[ItlO] 

1 cos 0 0 R ( 0 o) 

. E ( 6 ) = 

( 2 t /cos 5 o) * 



[0 04 9] fcMltm 3 9 3 W B « 3 3 JCA«-f5 t , 
^*tfcSL{c <fc 9 ffiAJI 3 3 /i^W^tS:SL3t4 0 dSffir^tc 

B (0 2 ) &cD<fc 5 K3HtrS 0 
[0 0 5 0] 
I^Cl 1 ] 

E 

B < 9 z ) - G r ( © 2 . 0 0 ) — 

w 

[0 0 5 1] fcfcU G R (6 2 . 0fJ> ^ 9 o*l6l^fc 

20 r t fc-TSo 

[0 0 5 2] (S&5) , (2fSc6) , (tlO) , (&1 
l) ifetSitSt, i^00J:5(c^S o 
[00 5 3] 
[&1 2] 



B = 



G r («o) Gp(e 2 ,0o) R (Go) E 0 S co s * $ o 



[0 0 5 4] &Afrb&CiiX~<DmMtt, &<D£?\cm 

[00 5 5] 
[&1 3] 

r = 2 t tan o 

[0 0 5 6] «i 2) * <*i s) fc*9, matt* 

s:: tiJS-ctSo (Iti2) £ 

g^ft-SiliftcD^v hZ&mc-fZlU-i^ MB. 

G F (0o> =1/2, Gr (0 2 , 0o) =1/2T?*>5 

(fti 2) lift<Dj;5tc/«f3 0 
[0 0 5 7] 
1*1 4] 

R ( 0 o) E o S cos 4 0 o 

B ( 0 2 ) = 

1 6 n 2 t 2 

[0058] (»14) i9B (8 2 ) ttfl o^M&Xfc 



4 ff * t * 

so (»14) Ki5B (02> i r ©6B«;fl*#*5©t» % 
■?rro^m5r (12)4) (04) ?f£i}#tftcD 

[0 0 5 9] 
[»1 5] 

r R = 2 t ? tandoT 

[0060] tt£& a (&9) zmmi-z>b, mi 

40 5) lift co J: 
[0 0 6 1] 
[gtl 6] 

2 t 



r 



V n 2 - 1 



[0 0 6 2] fe5lii*^e»T-fctfcSL3t^*:*ll^t^ 
Icj;5 2^3tag^?f^$ti.?>«-C > fcS'* 
[0 0 6 3]W±^e>, PD7^ h^^^&ffl^fciSBl 
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MB £ fco TV ->S r £ tfibfrZ, 
. [0 0 6 4] WTfc, *»Wof^fflu:o^T«W-f5. 
(#14) J: 9. Kbl*fi!lgWa«3 2«5J1$ t*W<* 

ffffl«7tro0&B (e 2 ) <i'h£ a* 

So 

[0 0 6 5] (11)5) ICTTt-fX?^, Wl&m<V^%}&7* 

■btirhm-mm 2 fcW¥ff3fc£i§&f-rsi*-££# 

i5. £P^btttTtii*f®3 6T*£*M-SftlCJ:?K & 

as 3 aiieisw^j-isy Vi/s 3 asma-vSo 
t ^si^ngc 5 1 ±fox*&mti%<D : mm$:tt>M-t 

[00 6 6] 
[tl7] 

r R S d 

[0 0 6 7] WM^^ipaio^S^foSo (#9) > 
(#15). (#1 6) *>fefl 0 Tfc r R ^^*1-S<b, 
[00 6 8] 
[#1 8] 

d 

t S V n a - 1 

2 

[oo69it/is„ mi7) (o&mm&zixti 

tf, *S6«*««5 i<o±1*T->FS3t{-J;SW«±S« 

-f-Sfg2rof1UBT-$>S. #3891#?>8:«*<dSI» 
Sr*0igU *r&$*MMt5 10**gi«!) V^5 3® 

[0 0 7 0] 
[#1 9] 

2 r „s d 

[0 0 7 1] T-fo*Ui, 5?ffll+d43^F7^ MpJ± 

9). (#15), (»1 9) *»5)fl 0 Ti r R «r«*i- 
St, 

[0 0 7 2] 
[#2 0] 

d . 

t S v/ n 2 - 1 

4 

[0 0 7 3] ifcSo ftoT, ttUtt<H39J2« 3 2 WI 
$ttt, (#20) &ffi&1-Z>£5lcm&tJ:i<\ 
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[0 0 7 4] &*S, ttf (#2 0) fcMJSLfcl*, 

(#20) *^a-rtttf, **l«±.' t&*#<LT 

#oT, 3Vh7^fi±$*#*Affi£#S!&Sg<D& 
<^*S-B\ (#2 0) Sri&.J£-fSi&gH:fci,\ > 

■c, s»k±Htf, (#20) *«ta-f-5 t Oft* 1 / 

10 So 

[0 0 7 5] UlMftiMS«cDtlSWftiJ3D^[!flffi<Z) 
IHlwv^RMtS. tti*HH39J£&3 2 ©flu** 
'L'ffSrB-i: LT, WI*E3 6;£tt&Hffifc:£x., (HI 
6 ) (c^-fj; 5 fc, ?£iPbJI 3 3 fcmESr^WlP L&l^T-* 
*««crtW^ASrtp,c^-f 6«/h««3 4 £»*|CA*MB0 
*»b»^¥fr*3 5«rRBIt-t-S 0 »f B JB 3 3 ±(D^A*» 
e>ttlT[!flffi3 6±C0^.B-CS:WL^f H g3 3±<0£C{£ 
AW-TS3tiS8Sr#iSi:, ttJ&fffi 3 6 *SJFffi^bMSlc 
J: 0, HCT*15MS«3 40it^?, 
20 £C*T<Dffi*i&S«<*0, 4*:, ^BtRWLtjfiC 
Jc:7J»i-53te»©A*tAiS*#<*5*»b, (#14) 

ISli7c#< fcSo SeoT, ttiMUSQIlStt 3 2©ffl|t 

S3 6%¥ffi^bci]S{^xsr iiciip. nm&yt<D 

E#l!!liB©»&, UWB^¥B©»§-i:JtttUT, «P& 
30 *t-S. 

[0 0 7 6] &t£, *«biBt»3teass*t$ix5i:, ^©ft 
»*ffiift/I 3 3 (CM 9 **^gpw»S±#$rJS < o row 
JUtt. (8 7 (a) ) *5<fctf (1217 (b) ) |C7j*-t-«t5 
3 2 <D«s$>E 5 5 fcft»JRflt 7 1 U 
*g3t£®H5l-rS «t 5 t-ftltfflfRr-et S. 3 
BJS&3 2c0ffiWffi3 6 0^^«fCSl*l*JhJK5 6 
ttttfWi, /h**ft«-C**Ji3 3/l^aW-t- Sft^UJ 
WE3 eicJj^S^lt^^-t-SWT', m**lfi5(O0 

40 [0077] nti'&<Dmwte, mm<074 v^^mm. 

^■t.lS)«|{c#iS^t>iST-#So ^^t&^-tt, AW>t 
H 3 5 ttWI*ffil)aiMS« 3 2 «t 9 Att-TS t J: 

[0078] h^w^iia^^m 

So RWao/^yu-CttJtWBJI 3 3 KAfrHtrSW-f 
STtli^FSRWir^t), **^>h7^ h£(g;T£* 
S. I TO»M(**f(6lS«tW®»f^a5?c^< , io 
so %i3©At*ft£Kt*L-CL£ 5. Lfc^oT, *fjff£l3: 



ft IN) ¥6-214252 



17 

*t\ a^ew-matm*!!© i Tonmzm^xRfttm 

JtmiJ&fSL-r& r i: (c i 9 ««)Tffii 'Kit* LT 

[00 7 9] (Hi 3) tt*«W©7-r h/<^8t© 

fc, RWfc*Kfc«Bftt:4iri»L-C^6. 
[0 0 8 01 3 l±Ktt, A l 

kiWMl 3 5*iJ:tr«nE««tBn»ii-S«#-S:«l»i-5 
fc*©TFT 1 3 7^5^$ttT*39, TFT13 7 
©-ig^tSft«®.l 3 5 tte=>>?? Ym 3 6(CJ; 
0S8R£;h/O*a. H3e»fiWO<|l 

cWtuttt^^O'^tifJ^ Si0 2 , si 

1 3 5tr/<*-=J^«, 
[00 8 1] ttfa&fcl 3 2J4^7^S«T*fc'P, 

mmxhzm&m 3 3 £«*3iEfcf±K»6&jkji!!«rjMa 

3 8 tSMl^l 3 5rattf— X (EItjMH*) <0 

i:SBJS«3 2ili^-7"-r^*^5'7'y >*7Ml 3 3 

[0 0 8 2] *f[6]S^l 3 2J2J?£ 1 mm<Dtf7X£m 
■C*>9, JB#f*l±l. 5 2ffe5„ jfW2«3 2 
S*55rJPx.fc/l^- 1 Ii7-f h^fr-fm 3 3 <D^*^«H 
d , 39i£tf 3 2 <DSift*£ n t Lfc i # 

(3&2 0) ©BB»Sr«tsr*J:5fc-r5. 

[0 0 8 3] 2 0fl!lfiiai (El 7) £ 

RHtfcftRiRJRi: LT<S>J»£,M**7 iasft*SjiT^ 
5. #*L<tt, 3 2*5^0:^-7*^^^/^ 

f7°y ^ffli 3 3©«iBfcfcllfeai»7 1 

5. 

[0 0 8 4] 3taeWJiSrfllril-t-5i«4^f-»***3 3© 

9 *>»flf3teJB3r* n e <t ^3tSSr^ n 0 ©i© JtgfW^t 
[0 0 8 5] ili^-^ h y j/ LTttSW^sK 



(10) 

i Lx%ft&mim7? 9 *xmniwmisti* mem 
[0086] rwi^^fM^yv-i l-chu 

II W— K 2-t Kn^i/xf 
)VTt V V— K ^ Vfvl^y a-;UK7^ y 1/— 
10 K ^^■i^Jir—t^J'T^ y- K v^^v^y = 
-/Wi^T^yu— K hy^ntfi^v^y =>— /V*?T9 

y n-/U7"n/v h y y 9 y — }- s ^v^y;* 

[0 0 8 7] a-y =r-^-t l< ii7"u#y -v-t lx 
is. #y ^*t-)vt9 y k i^7^!)i/- 
K #y 7^y7^ y u- "b^s, 
[00 8 8] £ fcS<frfcart»j&»fcfrfc 5 feKJtenttiflJ 
£r/B^Tt>&<U rw^JtLT, 2-tKn^>-2- 
20 ^f;i/-i-7i-;u7D;x'y-i-*y (p< /u^ttiJ 
r^ndf-^T 1173J ) , 1 - (4— C y7n tVU7 
3i— /P) — 2 — h ^ V— 2 — > ?-^"7°a/>>— 1 — 
(^/I'^ttSf ryndf^r 1 1 1 6 j ) , 1 — f K 
u~.*i//\,y x.=-)V>r\-^ 
U ^/U-ff^c^T 1 8 4J ) % 'O^f/U^?-^ 
(^tf-f r^/^a76 5 1J ) ^S^tf 

[0 0 8 9] 1»flg*ti|S|-/!l5e!'fbLfc^FtoaWnp 

L, «*Ji«)Jffl*f*^noi:*5. Ifc^ot, «fBg© 

^n p t n 0 k<Dm&&*%^tmM,mizn,i£zmn\.x 

So 

[oo9o] <Dm£kttn<om&tez 

L-CV*J5eV*a*, -fel:il2 0ll%~9 01i 
%S«iS J; < , ^L<li50 8 5 * fi%SgF 

40 iSJ;^. 2 Ofia%«T-CfeSt?«B 3 BjlSwfi:^>^< , 
tfcSLO^^S; U^. ifc 9 0fi*%W±t tiS^ 
^ir®B 3 a^±T2^{cffi^«t-rs«lSl^!S4'9. #®tf> 

*%£AT-e»±*A»ttaicUfc Ko b^ir LT# 

[00 9 1] fffal 3 3 O^fftt 5~25)i m(0©ffl^» 
*L<. £(b»£(48~l 5 w mC0®ffli5S»* ^1? 
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[0 0 9 2] 1 3 9 11^ t ©SiSS 3 2 i WfflWg 

JtttMMKTS? Hfeffii^ S 9 -f b ^/I'T'Stli R , 
G, Bfttf^ft^h^fcftcDftSr^IS-rs atScWy-r b 

T» R, G, Bt/t^ii^ixoHti^m-tiy-f b'<n> 

■f-So (Hi 3) ttV3~h*a;©Ri*KJh«l 3 9 
(Ull 4) (4-r^3-h*SC«)RltRJt»l 4 2 

[00 9 3] TA'T-a- b#5£-Ctt:A 1 2 0 3 S:3t^«BI 
*2U/4, Zr02***ttlWi'l/2, MgF 2 £ 

i/4© 3lOfl?rI« LT^-T So 
V3-F*jtOjWtt. (Ull 3) lC*-*-J:5Ks Y 2 
O3I 3 9 a&7t^#jBSJ5;6U/4, MgF2l39b4 

X / 4 © 2S(D»J^Sr^* UTlj«t5. 
ft*>\ Y203W^9{CSi0 5rffll^^Tt<tt'^ s S iO 

/^ilCSlt^l 3 9 t L.T«Y 2 0 3 S:ffi^5 
2r#J:v\ fcas, Y 2 o 3 waSf^« 1 . 7 8H1. 8 
7 S£©ffi© -^Wlirt:, Y 2 0 3 © 

(02 5) oJHftllVa — bO^jfcSM^tr. 

[0094] itimmm. 1 3 2 ©* sic**, #rsim® 

WWJkitiWBjfcSft*. J£mK&K\p\W&b-fZ> I TO 

r? + r 1 + 2 r 



.20 

s 0 

[0095] *sm<D74 h'<*7mmttB.%V5±mm 

mi 3 l i^issigi 3 2m\m&kmm&m i &z 
itfc***a-Au ^fttmwLT, ttA£*M8&fB 

•7 by y^^tAltTOitL, y-^±»cav>-7 

[0 0 9 6] ft*©, KftmnyJ h'<>l'7'ffil8.Xt*g. 

%bnmnmmm<r>^m, M^iw&tta i ToiRt 

20 [0 0 9 7] S^2>2o©Iff$n A , nB<0*#it'4 
-TSRJW^R (%) 14 (»2 1) -C^ft^ttSo 
[0 0 9 8] 
[»2 1] 

[n a- n B "| z 
— : x 1 0 0 

n a+ n B J 

[0099] nfanm&%L*jJ?*x*-&tfi.\.tcm&. m 

IS, #9*»JW>Jffl&r*«:l. 5 2. 5aoiSf$5: 
1. Ok-fZt, tf5x&tiLb£%b<Dmft&x-±CZ> 
30 SW*li^)4%i/<c5o 

[0 10 01 ifc, 2-5©IJr$n A , n B £>R9«-JS#r* 

K&»R (%) im^T'^fetj^S. 
[0101] 
Ifc2 2] 



R = 



i r a cos e 



+ r ? r 1 +2 



x 1 o 0 



r i r 2 cose 



AKU r , = 



n c _ n A 



r 2 = 



n c + n A * 

[0 10 2] #fflttff£&*3919tttt!HMR£ UT I T 
OitlttrJSlr*fc1§6 > , Z<om$imZ2. 0<5:U #9* 
S*g©atfr*5r 1 . 5 2 „ ffiftJSWJSJr^Sr 1 . 6 bi~ 

«4S;M$6%K:<b&5. I TOilSi!lSd = 7 5 nmXB 
J&£;h,fcB#<D#3tK*M££r (1212 4) fc^-t-, 
[0 10 3] LfcdSoT, JbfB©,fc o^m^<^/^m so 



n e — n c 



4 n n c d 



e = 



n b + n c \ * 

b©<&T$-£5o 

[0 10 4] »(6l^ffiic1-<*ixfcSlt^li:«ltgSrW-rS 
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[0105] TNffift»igaifi]®Sr^-r5^^*>5. 

mmzfamommiz i o Am&nit&tmmmmifi^ 

ooMts: £Hre**V\, Lfc^ot, I TOOK" 
BH:JBl6lJ*«:J&*LT, SEfalKi: I TOilK^^t 

ififci^fctf, I TO»)gl:A 1 2 03fc£ , ©R«fr 

[0106] mfr+ftnm&u&fomvi&i&v&mtte 

i\ Lfci^t, ^-|6j«ffii:^5 I TOfcffl^T-toffi 
[0 10 7] *J-l6]«ffiiftS I TOai)ROtffft<D*#S 

*»b«*$fts, 'pte<bh2m<F>&mm*wt&-ffr\-f. 

[0 10 8] 
[^C2 3 ] 

n ? = n o n uc 



[0 10 9] 
[#24] 

nid|=n 2 d 2 /'2 
[0 110] 
[0 111] 
[*fr2 5] 

2 



J. /a 



VttI 



■Tl LC 

n q 



[0112] 
1*2 6] 



n i d 



i = n 2 d 2 = A. / 4 
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[0 113] n G tt;tf?*SS©HSr*, nmttiRAJi 
cOStfr*, ni«^/7^»«i: I TO«Ki©IH]fc»jS 
-t*6»il©Jffll>f*, n2»ITO«KolBJW», djlitf 
I TO»«te©Wfc»fifc*Sj*«<0iM, d 
2ttITOJWt<&«W, ittKW-±**T?.*)6. fc*S, 
^f7^1Si: I TO*JRfc<&Wfc»fijjr5*iltt» RA 
Si: I T.O«Ki:onilfc»|«LTt>J:t\ mm 
di d=l, 2) tt&gftlg&J?, niditt**Wttff«r 

[0 114] «±©*#SrUvfftfcfcAilfc*sttS*S 

£-HU (»2 5) , (£SC2 6) ©ftftiU't (*2 
3) , (&2 4) ©*#«rWfc*#fi-©##S*U\ 
££>lc. ITO*«ri*#fcteHStt**»3fc«>, '> 
ft< i t>«MIMIHF2: LX100 nmEJUbtfS* U\ 

A/2t<C5 ($C2 3) , (R2 4) L 

[0 115] (Hi 3) fc*Lfc£*tBJb«il 3 8 

SSSKl 3 2<DffltlT*J;'? i«<, Mfami&iftS I T 
ommi 3 8 bOlUrfJ: 9flSv^«W*tr*^-6IW# 
iSl38ai, ttfaWMkti:Z>ITOnmi3 8bb 
<D 2 JMlJ*-? *> 9 , I T OMR 1 3 8 b Oft^MRVd 1 
A. / 2 , KmfttMJt 13 8a 0>*¥ttKJ*& l/4tfc 

©KAJl3 3©Jffi3r*J:9t>ili<-t-S. SUi©r.£tt: % 

[0 116] JW*«fc*Wt©-2eiM!l& fc, * 

fc, *©»3teR«*Sr (02 6) ©Hfcl^-To (B9 2 
6) a»fcfc>j&»5.fc5fc, (Si) ©#rttei*fc*««f 
«M 1 0 0 n mSk±i£t>fc 9 R*«s 0 . 3 %£JIT0>W± 

[0 117] 

imi] 

M aSS : A = 5 2 0 n m 



A I j O 3 



I T 0 



1 . 5 2 



6 2 



2 . 0 0 



6 0 



x&nmB < n m> 



13 0. 0 



2 6 0. 0 



8 0.2 



13 0. 0 



[0118] n#?#ifeffiA 3 3 <Dw.izmmwmx-<o 

[0 119] 
[$[27] 



n x = (n e +2n 0 )/3 

[0 12 0] n 0 »4«A©flSf*JfflW*, n e l±JI**Ja»r 

#bl. 50, n e ttiK>l. 7 5©t©#£>5„ n e i:n 0 
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[0 1 2 1 J %<T)=yT J ¥7^~-Jl-%*<Dn 0 t n e £ 
(|Sc2 7) tCftAi-2>tn x ^l. elltiftS. UBS 

©JB*r*fcJ:9 l. 6 it) fc£6>U:/h3<fc5 0 
[0 12 2] *WiW»-C©*«1'*>6V^»4X*t , fc*i-« 

iSES : A — 5 2 0 n m 



** 14 


S #r ^ 


( n m) 


ftjaWKS: < n m) 




1 . 5 2 






S i O 


I . 7 0 


13 0. 0 


7 6. 5 


I T O 


2 . 0 0 


2 6 0. 0 


13 0. 0 


Mi 


1 . 6 0 







[0 12 6] S i OSrffll^tf, 4 0 0 n mA»5> 7 0 0 
n m©afc*#«fc*>fc. 9 #3t5t*f* 1 %KT^*at^ 
So KiS^Sf i^^-CttRJt, G3t*s.fctJtB3te**W 
1-53tfc<D7W h^T"*^*), (B9 2 6) ©Mt 

*-*-»3tEi**wt (a 1 2 o 3 ) x*aGft$:&<?>mttm 

lil38a •Si&gtfSfc •? , 1 fcWJMIHM 

(§2 6) <oj^-e*-r*»fcR*t*«tt (s i 

: A = 5 2 0 n m 



« *4 


E Jfr 03 


*^fi«JJSI¥ <nm) 


mmt^mw- c n m) 




1 . 5 2 






A 1 2 O 3 


1.62 


13 0. 0 


8 0. 2 


I T O 


1 . 8 0 


2 6 0. 0 


14 4. 4 




1 . 6 0 







[0 12 9] (02 8) IC^-fJ; ? K I TOlIl 3 8 [ 0 1 3 0 ] ^IPJT'Sgft ^ t ttttfanm t -f5 I T 

b©ffl*r*H:<S^##J:<^. I TO<D®tfr^te^»&# 05£|g 1 3 8 b $rfflV>TSWKlh^ 1 3 8 £r^j£ Lfci 

tf(Cj:9l. 8*^2. 0lf©{,©ii#Sf#5 o so S&0~ t^asib I TO&Jgll 3 8 bteSJE 



AJB©JB»*tti. 6 £;M6lc :i5rtli<f<, UK 

[0123] 138a ©JBtfr^tt 1 . 5 0«± 1 . 
7 0£lT*a*b<, 3fefc#*L<J±i. 6tl±l: 
7KWaiU^ (*1) 03ttt«tliA 1 2 0 3 5rffl 
^■fttf, mcC eF 3l S i G\ W0 3> LaF 3l N d 
10 F 3 COI/>-ftt^^fflV^TtA^o 

[0124] (*2) fCA l 2 0 3 SrS i 0»c^b$-frfc 
(HI2 6) ro^T?S i O^fflV^I 

[0 12 5] 
[*2] 



* 1 %«TT?fc5<&-C-a«©^*^-e#fflT* S pT«B14 

[0 12 7] I TOiHl 3 8 b<Dm$T&t±l&WZ¥E. 
3 o »*H:/h*<*5. (*3) l±ITOfI13 8b©§ 

mmzi. 8{^«iufe*e-cfof9, (ia 2 8) 

»3teR«*-CiS>4. mittflttfMilll 38atSiO 
A 1 2 0 3 £^fc^£^-r„ ?T»3t^«H: 

[0 12 8] 
[S3] 



ft BB ¥6-21 4252 



(14) 



25 

SrBttBT't 5i5fc«*t> L<l4»j£-f-<5. &*5, IT 

oshsii 3 8 bii. mcowj*. mtxxtewm 
xh^\ %<Dm&h%^m*&%)^i:<o, Rttmz 

[0131] TFT137 ±\U±1&m& 1 3 4 LX 
S^mS 1 3 5 ^^S^T^So £t*«S 1 3 5 t T 
FT 1 3 7 t tt^ffi^- 1 3 6 T*fgfH.mz&mt5frX^ 
■So ttfHKl 3 4©*Wi UTtt^y > 5 Kt»Srft*t 
?-&#tt#ftfc*VV*S i0 2 , Si Nxi^titt 
^ffl^PjtbSc SMtil 3 5teSlE£7'A'5-l>A 

(Al) ©*it-C»**^6. ^i'(Cr) «f«rffl^ 

[0132] 1 3 5 Otttttf? 1 3 6 gfttO . 

5-lpmO»*.<ff*#t?#5# 1 it5#^#»}£ifi> 3 
3 ttEA* TN^faroJ; 

10 0m m^©i^ 8 0 %W±> 50/i mA«4i^ 
Vl,7 0%Sk±<OMami>mt>ixZ>o fcfc'U T F T_h 

(DfcfrtnMi 3 5iiTFTo^^-^te¥$tviaa/!>s 

t) KWS® 1 3 5lim^SWU9 0 %£)□:«:* 

[0 13 3] y-^«-s-«W3j:try- hm^fcEi^u 

■Ct^JiV^7'W»Kl 3 1 K±f^fifc£ixT^£„ BtT 
8EfflH§-**5.fctfTFT 1 3 7_httS*f^&l 3 

5 «*ll:fc±tfTFT±<Oj«MBie] 



26 

[oi34] msnfa 135 rafcfiMeasswK 1 4 0 & 

S„ TFT 1 3 7fc«ttWg*» (H**f) 

il35 fg%-mfrb<D&fW%&mi§ 3 3 K 

> HI3 3 U:«Ha«ffiS«#Sr^iL5©«rKj]:T»# 5o 
[0 13 5] {&0Mt#:gt4OH:S i 0 2 *^©SW^ 

133 ^^W^JSalcDit^m^tt 1 5 ~ 3 0 T'fc 

[0 13 6] (Ell 3) CDffij&Xtet'-f $i&&q>-L-h 
UTHff^5 0 nm<D^MX\ I TO^K 13 8b (£&sl# 

-rsftos&Nsfcijtf o . 2 %JWrt i t *ST-# 

^1 3 8 **B&t&&Kifil£*\ Oi0 I TOill 
3 8b©-IOf^fJ)5„ fc/cU ITOiI13 8 
b©3t*»«H:A/2-CS>S 0 rftJi (^4) *5iO! 
(*5) "C***!,, ifc, ^<D^%R^mkt (HI 3 0) 

-e^^tb^o (1213 0) tcts^-c, $mtei7offlgk<n 
S#r*a* 2 . o roe*, I t oj»BtofflSf*^ i . 

8<£>B#-C$>5„ 
[0 13 7] 
[^4] 



* 30 



5 2 0 n m 



if 7 



I T O 



ttfi 



JS «f sJs 



5 2 



2 . 0 0 



1 . 6 0 



jfe^WlHI? < n m) 



2 6 0 



#J3I W IRS <nm) 



13 0 



[0 13 8] 



a 7 *js& 

I T O 



*40* [^5] 



Z£ !&& : A. - 5 2 0 n m 



® flT ^ 



1 . 5 2 



8 0 



6 0 



x^nmm < n m) 



2 6 0. 0 



l9ftMV ( n ra) 



14 4 



[0 1 3 9] ±&fi^ 5 2 0 nm#iar*(itt>»Ti6;V^ so «»J9OT^ <t 5 1 o©7^ 



27 

[0 14 0] I TOlIl 3 8 btDmVrmft 1 . 

[0141] »±© j: o mmwnm 1 3 8 a sr»^ 

ITOiKl3 8b©3tfMf5rX/2ICLfc 

[0142] 32 ttawss-e* 9 . n^immmm 1 3 

2i^W^f i 3 a-eft^iNteSivcv^. ft^ 

-5. mm%mrittfa9Mmm 1 3 2 4«t5^7 7 

1 3 2 l;i25S£;K 3 2 Sr^*-T5^. Jt^W^f* 1 3 

1^3 2 t*tl6imffi&Rl 3 2**^«»tift-fr**5r. 
[0143] 3 2 tt^l^]«^S« 132irP- 

[0144] 30i£tf 3 2 ©ffiiJEo* "9 •5»S(-tt»fe 
TOSI7 lttffl|ffifc|RS**b5t©-CH:*<, JtOAB 

[oi4 5] mw&&3 2<D&n.izmi-z>Mfrtb%.&m 
1331; -cwggfn t amw&mnmmm n » 

[0 14 6] 
[*2 8] 

t £ d ✓ n * - 1 
4 

[oi47] (hi 3) x*t±mwmm3 2iinafcsv> 

l*K±£ LTRWLfc*, (H7 (b) ) T**-f-ct5{- 
spQguvXi Lit <fcv\, BufB^dDU^XtCiEW' 



(15) 

8) fits, (H8) fc*s<^T, 8itt»JW»IIB 

[0 14 8] (El 8 (a) ) tt3ni£3 2«#|S||$ 

Klhmffil 3 8i>WtfL£tlZ>. mB (a) ) (Dm&Z 
tsrifci?, SBJS453 2£*ttffltffi£Ki 3 2 £ 

[0 14 9] (08 (b) ) ©7^ h'^/lili^ 

3 2, SWife^l 3 3 ft 5 e ¥IH]W>X3 2 

X3 2 0flSa[ci4Mfe*#]d»fe*S3t!ft*lBt7 1 jftgjft 

S«jqxfcJ;9ffcKLT^.5. j&Stfraxii&SWSfcfttf, 
IBI-Ol/yXS;ff»f*50lf, «6tt!»J:t\ «f|B5 

n%^m^9 9 -^±.x*m&-rz <t 5 ic-rfttf«tt\> 

[0 15 0] (El 8 (c) ) <D7-f b^/W^Sti, fK 
flA*>H5, spHflW^X3 2, MfiU'VXS 3*5«J:tf 
3 3t«^TV^, JpQfll^Xa 2K 
liMdbl^XS 3/553a^L.Tiae$ixTV^c jSfdi^V 
X8 3 0— ^OfiffitDft^Mlix ¥DflL'>'X8 4CDm 

a<ot*¥g i*u». Buiam® t asm jcjsh, >^ra 

las&fcSft, 5F|M]W>-X3 2<D[U]S*3j;Wi!bl/>X 

-g-ttS^l^^XSr, ¥D0V'VX3 2&J;tfM(&P">'X8 
3 Srlftfr-fi-trtirfcttlft-C, 3 3±©3tmk^^ 

Mfi V X Sr Tttt fS o T ^ifc-r S r. k tct 9 

5o 

[0151] (1218(c)) (C^bfc^CD^-e-t, j« 
*/<*A^l 5coffi*HRiJ^¥HU'>'X3 2Sr^-g-L, ¥(M1 
u>X3 2©flgiBfc»fe*«-7 1 5ril*-t-S r i: lc«t 
40 tj, (1218(b)) fc*Lfc*Wt©»fr£Rfl«C, =V 
h7^ hoA»*a9Hift«:#6wi:^^*6. 
[0 15 2] b^/uy^et-ffl^SiS^TJ-ticjSfB 

tt. 3t^lfflS3 3^iiii-fSi:#W7t?S«^</ <c §yt 

l*-rS7tilScDA«ft/4 J ®3f»-J;9^^tvli, S^B^tO 
mn&^iQ-kteZo (EI8 (b) ) lc^Lfc« 

so S^/H 5tciK*^<D7c^/iHK*3t^Alt$-&SA\ 



t# 53^6-214252 



29 

w>X©^r«iitSSr** < IS 
tMtti**'***' l 5 ±©»Bffc <t 9 MMa*—**^ 

(08 (c) ) fc*Lfc*5fc*j£te-*-ixtf, Hf*wi' 
X*r*a<bf S :ii<, tub***' l 5 {c¥*Tfc:iffv> 

[0 15 3] ^Ci^^X8 3©M^/H 5ffiiJ(DSW 

VX8 3<DS^W^X{|ijWlS^4T*W*$Sr@<i-5r 

[0154] (08 (d) ) tt39J£«3 2«SS*fc* 
tSI^^I^^HLfc^t'fet), (1118(e)) 
f±PJ«Rfc* y h Lfc#r^-CfoS„ (0 8 

(f) ) y Y Lfc*j«-C*>S. 

[0 15 5] Q%ktfyxk&-tZ>W\a*-?/\s?-^- h 

0 Ic-T £ r £ ttBJtT?*)*. R«S5^ h'<yi^ 

s«-ett*effBKJW*#S9Bfcfc*# < &*-t-5fc 

W£&^£;h,5rite#;fr&T'>&<#S < > (1218 
(d) ) ~ (19 8 (f) ) <£>J:?K, ffB«r*ffi*>*v^ 

[0156] (eg 8 (g) ) i±mmmm3 2<nm&'<* 
*^#£W<o&#fm}t»iKJK7 isr^-r5o (0 

8 (g) ) eofll/fc&iSrilcJitJ, 3t*PJ*3 3-C» 
PS 3 3^R5 5 ti-<5*t±3te*fc3fc»iRg! 7 1 "OWR 

[0157] atiantai** 1 Tonm<r>mm^ 

[0 15 8] 
IS29) 




n t.c 



n q. 



[0159] 
[fifc3 0] 



(16) 

30 

n |d i = n 2 d 2 /'2 = n 3 d 3 = A/4 
[0 16 0] £fctt, 
[0161] 

HS3 1] 

( n |d 3) ' = n j n q n lc 

[0 16 2] 
[*3 2] 

n 1 d 1 == «2(l2 = nad3= A / 4 

10 

[0 16 3] tiz\&\Tonmbm&mb<nmm&-r 
3) ~ (fisc2 e) tmmx-hz. 

[0 16 4] JW±©&#5£ic*3^-cfc, v^i"ixt>ft*A 

M^*?>»^(i (fifc3 1) , (fifc3 2) Wjfc#J;t3t> 

(»2 9) . (*fc3o) ©aH*fc*/ti-»*©#a*s* 

&2<7>$kWfcX/2ht£Z> (St29) . (»3 0) <D0i 

[0 1 6 5] &#5£ ($C2 9) , ®3 0) »dS^V>T 

®0£ (1114) tc^-r o RttKFJhill 4 2*J±t;RW 
E^lkUM 1 4 1 tWli, (013) tc* Lfc«f&£ Ir)& 

JkJKl 4 2tt^/i-^=— b**OS*tK»ihBlt?*>9» S 

[0166] SMKlb«« 1 4 Hi, *f"[SJl«S« 1 3 
2 fflO^ bJWfC^ 1 QRttttftMR 14 1a, IT O&JR 1 
4 1b, ^2(OltMI14 1 c-C*^$ixS3S«l 

/*-e*>9» i Tofn 4 1 bn'ftsmmm-ttx/2, 
% 1 0r«#*mr i4ia, *5 ^vn 2 nmnsmm 1 

4 1 c©3te¥««WIU4*ftWJl/4-e*>a. 

[0 16 7] itM^U 1 a*5<fctf 1 41cilT 

5 i 0*m^1zmi&0-?3&MS: (*6) tc, *fc, * 
40 <Dft%m&^* (0 2 7) (H2 7) a*t>*>d» 

Si^lc, (*6) ©«fi£(cJ:5i:&S^l|Et§2 0 O n 
mW±lc^fc9S*t*0. l%£lTW^t45r3ia-C*#, 

(02 7) tJ«fct^ (02 9) K&^T, ^77(0^5: 
*f±±S^^«MSl 4 1 a ©ttffl*m«r«f»H\ I 
TOSIJgl 1 4 1 b £, TSttSISfr*^ 14 1c ©<£ffl 

[0168] 

me] 
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(17) 



31 



32 

rEiRS : A = 5 2 0 n m 



Vi « 



S i O 



I T O 



S i O 



a « m 



1 . 6 2 



1 . 7 0 



2.0 0 



1 . 7 0 



1 . 6 0 



dt^ffimm < n m) 



1 3 0 



2 6 0 



13 0. 0 



7 6. 5 



13 0 



7 6 



[0 16 9]Il©i«M114 1a*5j:^2©l * [0170] (87) iCf 1 1 4 1 a , I 

2<Dffi&timmi 4 1 c SrY203(CUfc*a-%*-t- 0 4 
fc, Z<D'A%R%m* (02 7) 
[0171] 
[87] 



:14 1c £>/3#r3Mi 1 . 6 0 J^± 1 . 8 0 
iltLP. (8 6) WHJSfifiJT-tt^-ftT-t S i OSrffl 

ICAI2O3, Y 2 0 3 , MgO. CeF 3> WO3, PbF 



: A = 5 2 0 n m 



if 7 X«fi 



Y 2 0 a 



I T O 



Y 2 0 3 



B #f * 



5 2 



7 8 



0 0 



7 8 



1 . 6 0 



13 0 



2 6 0 



13 0 



®mmwtm ( n m) 



7 3. 0 



13 0 



7 3 



[0 17 2] RfittffEJRl 4 1 a&itM 4 1 blCY 2 
03&ffl^fcl*©:JMfcR*t*ttA 1 203©*fi-fcJt»U 

[0 17 3] (88) tCjBl Oft«(MUi 1 4 1 



Xtcm&Z^-r. ^©»3t^#t*Sr (B2 7) tc^ 

[0 17 4] 



a £S i 0(C, jg 2 Oftttttttlft 1 4 1 c £Y20 3 iCL [88] 



ifeS: A = 5 20 nm 



S i O 



I T O 



Y jO 3 



5 2 



7 0 



2.00 



1 . 7 8 



I . 6 0 



X^migm ( n m) 



13 0 



2 6 0 



13 0. 0 



mwmm& ( n m) 



7 6 



13 0. 0 



7 3.0 



[0175] £t>m (89) \cmi<Dmm&mmi 4 1 

a £ A 1 2O3K, $g 2 C^m#?f^ 1 4 1 c Sr S i OK. 

*<D#?it&;*im$: (12127) it 

Rit^i^BitwmilcTttKW^SO. 5%£j£g 



[0176] 
[89] 



ft ¥6-214252 



(18) 



33 



34 

: X = 5 2 0 n m 



JI #T *$S 



^7 



A I 



I T O 



S i O 



an 



5 2 



6 2 



0 0 



7 0 



1 



6 0 



Jt^ftmm < n m) 



13 0 



2 6 0. 0 



13 0. 0 



#jgttflB# < n m) 



8 0. 3 



1 3 0 



7 6.5 



[0 17 71 J£Lh<D<fc OK I TOlIl 4 1 b (OMSK. 
R«#J»Btl 4 1 a*iJ:tf 1 4 1 cSr3JIfcJ|?j«-t-«r. 

#nc (hi 3) 2 mm&izttm Lx*i&yt&m& 

[0178] ft£?#tttfcl 3 3 t I TOfl 141b 
frWfem UT<^5 i: JMHF-$MK«fi 3 3 ©^t*Sit^ 
■J-V\ rtvtt I TO»Il 4 1 b?<D7M4MftfffiA3 

fc, ITO»Sl4 1bi:«f a 3 3i: roflllKlflttiHNi 
14 1c *Wffc-tZ> t R£ 3 3 <D^ifti> £ & tftt < & 
5„ 4#(C&«#»g£ 1 4 1 c#A 1 2 0 3 $>5^teY 2 0 3 

[0179] SJ«#fcJK UlciSSi 0<£>B#|i S i O 



*te**te^*tt*:H20, 0 2 <*©it*J* : ?-i: S iO/^i 
tfo#, S i 0#S i 0 2 tejEfl:L-C^< 
tv^o (*6) fejto: (*9) 

£*>L<fcV\, U*»U S i OfiSfflMTS i 0 2 U:gg 

[0180] ft 1 OfMlflqill 1 4 1 a i I TO»1 1 
4 1 b43,fctfSg2a>SSS#»EJ8tl 4 1 c 3 Ji© 

«j«-COS«RjhJft*H:, I TO©JMr*MS<-*-6£ 

• tfci9, S6fc**<4*. ($10) iiiiMis 

14 1a*iJ:yi4 1cl:Al 203 > ITOiKl4 1 
bSrffl*f*l. 8 \z LtcMX'h <0 , *©»3teR*t*Sr 

(02 9) iC*1- 0 

[0 18 1] 

[S10] 

£SS : A = 5 2 0 n m 



A 1 2 0 



2 U 3 



I T O 



A 1 t Oj 




6 2 



8 0 
6 2 



6 0 



1 3 0 



2 6 0 



13 0. 0 



to&vimm < n m) 



8 0 



14 4 



8 0 . 2 



[0182] Jfe, (8ll)tt»lil4 1alC 
Al 2 0 3l ^HfiI14 1cCSi05rfflt\ I TO 
«Kl 4 1 bSrfflW*!. 8(Cbfc^jT*fc'?, =t<n^% 



gW*£ (El 2 9 ) fc^l". 
[0 18 3] 
40 [Si 1] 



ttffl ¥6-21 4252 



(19) 



35 



36 



SiSS : A = 5 2 0 n m 



a 7 xi« 



A I 2 0 3 



I T O 



S i O 



XB #r 2£ 



5 2 



6 2 



8 0 



7 0 



6 0 



£i£*J«IJ?: ( n m) 



13 0. 



2 6 0. 0 



13 0. 0 



ftlMffil < n m) 



8 0 



14 4. 4 



7 6 



[0 18 4] (02 9) -CWe>*»<e«t5lC. T«3t«* 
[0185] (@15) ^-f^fPJ©^ 

1 t U<H:C r*if©^«»ffll*rffll^TSW«*il 5 1 
fcUT^fi. TFT1 3 7±fct±|6IMBl 5 2*4M,T 
ilftJK 15 3 SrJgfig Lt^5. rftttttAJI 3 3 fcA£t 
LfcfttflKLU TFT13 7©*iftIialtLt* 

W^tt (Ell 4) iR*T?*>S0-CRM«r«IS-f<5 0 
[0 18 6] 4*1, «±©3S*0!|-e3SIRfc«fl3-e#$* 
lfefOt=T\ (^2 3) , (»2 9) ©JSlff* 

[0 18 7] 3 2 t I TOSKt 

©Wte»jjti-»»«*lqlW»», iToffiittiias 

tf>Pl#£: (*2 3) , *fcttt («C2 9) ©A#fc.fcoT 



ITO*JR03t4fcttJBtWn2d 2 H: (*2 4) , (ft 3 
0) «fc9, irvfttfc A/2 fc-f-fi. £l±©J:5fcH6Jffl$r 

[0 18 8] «±roi?fflR£ffl^fc;fc$gr|l3<07-< h^/u 
T'SgMoSlttWwWraBHSr (B16) , (Hi 7) *si 
V (mi 8) l£^-t- 0 rixfeCWfigttSltRjhmttl'e 
1, 17 1JJW18 1MH: (H13) tfclt (Bl 

4) bm&imc-zhZa 

[0189] (Ell 6) L1tBUHV3±nM 1 6 1 
13, ttffift&SVl 3 2flW>feJ®»c£l©8i«#»JgSl 
6 1a, *)"(SjmScD I T O&EJK 161b, ^2 ©Sl^tt 

mki 6 1 cfrbm&zh.. &2<Dnmmmi & 1 c 

tt<* blCteaSf^Jf 1 6 1 d , «®5r*g 1 6 1 e , (£ 
H#r*Jgl 6 1 c©3IS*i:tr^„ ITO»Il 
6 1 bromKIIll/2, ft[10*Kl 6 1 a<D3t 
^6<J)KJ*rt:A./4-Cfc2). 
[0 19 0] *frW/i«JSfc<0-sa6«Sr ($12) , 
($13) fc, Sfc^rtu-etHciMJES-t-S^RW^tt 
«r(Bl3 1), (B3 2) lc*t. (1113 1), (0 3 
2) 5 ($1 2) , *}J;tf ($1 3) 

£M6ik*Ult*:*S r i 5 0 
[0191] 
1*1 2] 



*#§8 ¥6-21 4252 



(20) 



37 



38 

: X - 5 4 0 n m 



ft^WBSJ? ( n m) 



mmVtf&W ( n m) 



** -5 X 3 IS 



5 2 



S 1 O 



7 0 



1 3 5 



7 9 



I T O 



0 0 



2 7 0 



13 5. 0 



A 1 a 0 a 



1 . 6 2 



5 5 



3 4 



Z r O 2 



0 5 



2 3 



1 1 



A 1 2 0 



6 2 



5 5 



3 4 



70EH 



6 0 



[0 19 2] 



0 *4 



Y 2 0 , 



I T O 



S i O 



T i O 2 



S i O 2 



* * Iil3] 



4 4 0 n m 



1 . 5 2 



7 8 



2.0 0 



4 6 



3 0 



4 6 



6 0 



7fc¥fflKIS < n m) 



1 1 0 



2 2 0 



4 4 



3 3.0 



3 3. 4 



ttlSftRI* < n m) 



6 1 



1 1 0 



3 0 



1 4 



2 2 



[0193] ^<d£?\c mi 6) amort* m2<on 
H6ic zfemffimm 1 6 1 d , mmvfmm 1 6 1 

e, {£g#r*Jgll 6 1 f©3lMtLt, ^ft-m© 

lieu, 1 6 1 f , mmmmm 1 6 1 e , *5±tFi 

1 V>ffi9,fc 16 1a Offitff^(iffiicOffii»T*co^E®i^H 

[0 1 9 4] 4B;JB$r*JI<OJn#r*fi 1 . SfiUfcl. 7£1 
T, ifc, *JB$r*Ji«>S*r*tt: 1 . 7W±2. 3tlT 

[0195] {SEUr*®! 1 6 1 d , 1 6 1 f (DWWb L 
TI4 (m 1 2 ) , (3c 1 3 ) © A 1 2 0 3 , S i 0 2 <E> 
tel-MgF 2 , CeF 2 , S i 0/£ifSrfflV>Tt>^V>„ * 
fc, KStfr^Jgl 1 6 1 e (Dtf&b LtttZ r0 2 , T i 
0 2 ©ffc(CY 2 0 3 , Hf02, Ta 2 0 5 , C e 0 2 , Zn 

[0196] &W,&mm 161a ©Jffl»r*H: 1 . 6 Si± 
1. 8£TF;9S3*L<, ZCDttftkLTK (S12) , 
($13) *©Y 2 0 3 , S i 0(DmcA 1 2 0 3 , Mg 



O, WO3, CeF 3l PbF 2 *i?«:ffil' v Ct>A^. 
[0 19 7] »ll 6 1 clt3li^t 

2)1, fe5VM44Stl±^«^(-LTt>J;l/\ 
[0198] $ bimm 161c 1 3 2ffid*> 

kMHfciSJS&Wi 161(1, l 6 l e , <&a 

*T*e l 6 l f Lfcas, <&JD*r*JI£nJB9r* 

■ ©flMtSrEati U *ffami£StRl 3 2 ffld'&ffiJBft 

fiffiPg, *B*t*JHJ: LTfc&W 
[0199] jfclc, (gl l 7 ) ^^-t-K**ESJtS« l 7 
1 14, #[6]®ffi3# 1 3 2 1 ©^m#jgJ8£ 

17 1a, ttlffltffO I TOSIKl 71b, I2©S1 
«=WJBt 17 1c d» J& 1 1 7 1 

c i4£ "bicf&asr^s 1 7 i d , ssatfr^g 1 7 1 e , 
i&H#f*gi 7 1 f nzmmfot iToai^ 

1 7 1 b©*«jfc«»JK»HtA/2. fB 2 W^mftSEM 1 7 
1 c03t^)KJ¥<4X/4-efcSo 

[0200] Mc&wmtfLtomm* (*u) , (* 

15) tc, Sfc^ixm^»^i-5^3tS*f^#14^ 
(13 3) , (0 3 4) JC^-f 0 CW^-fc (HI 3 
3) , (13 4) a»bfrd>SJ:5lc, ($14) *S£tf 
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(21) 

39 40 
mi 5) ©#j«|Cj:;ft.tf^mfcfc*1if««2 0 0 n * [0 2 0 1] 
m&Lhl£frfc9£*f*0. 1 %^TW*Hf £H9lT-€\ [Sl4] 



: A. = 4 4 0 n m 





1 Iff $ " 






if v xS« 


1 . 5 2 






A I 2 0 3 


1 . 6 2 


4 4.0 


2 7.2 


Z r 0 t 


2,0 5 


17. 6 


8 . 6 


A ! a O 3 


1 . 6 2 


5 5. 0 


3 4.0 


I T 0 


2.0 0 


2 2 0. 0 


110.0 


Y a O 3 


1 . 7 8 


110. 0 


7 0.2 




1 . 6 0 







[0 2 0 21 [115] 

itiKS : X = 5 6 0 n m 



tt *4 


m m m 


*^ttJ»l¥ < n m) 


mmtftmm < n m> 


. if v x Stg 


1 . 5 2 






S I 0 2 


1 . 4 6 


5 7.4 


39.3 


T i O 2 


2.3 0 


2 5.2 


11. 0 


S i O 2 


1 . 4 6 


5 7.4 


39. 3 


I T 0 


2.0 0 


2 8 0. 0 


14 0. 0 


S i O 


1.70 


14 0. 0 


8 2.4 




1 . 6 0 







[0 20 3] r©<t5li, (il7) roi^t, gl© 
ttttttftMl 7 1 a fr{&JB0r*fl( 1 7 l d . M®tiimm 

1 7 1 e. ffiJa*r«Rl 7 1 f ©3g«/&i LT, ^rtv 

M 1 7 1 d % 171 f, iii®#r*Jf 1 7 1 e , *S«fctf^ 

2 17 1c roStfr^lift#©®Sr^O^K 

[0 204] (Ell 6) H^lc, fil^r*!© 

JB»r*ttl. 3«±1. 7£TF, «^KJffl9f*J|OJS«r 

[0205] &mmmm nid, nif l 

tli (S14) , (3c 1 5) <P<DA 1 2O3, S i 0 2 <£> 
to(CMgF2« CeF 2% S i OttZ&m^X t&t\> * 
tc. Mmmmmi 7 1 eVttWtLXteZ r 0 2 . Ti 



0 2 Wfl&^Y203, Hf0 2> Ta 2 0 5< C e 0 2 , Zn 

[0206] 12 (ommwnm nu ©ijr*t (m 

16) (O^bmm^, 1. 6J£1±1. 8£TF#S*L 
40 < , tflftti. (S 1 4 ) , (*1 5) t pWY 2 0 3 , S i O 
<Dtflf-A 1 2 0 3 , MgO, W0 3l CeF 3l PbF 2 & 

[0207] ifc, (Hi 7) ©flUSfciat^-cb, ft« 

«:IKl7 1all3li*iLT^5*i > 2jf, fcSl^ 
3 2{ftiJ^bJli^(g:SfT*S 1 7 1 d . ftffift*Ji 1 7 1 

e , i&mmmm i7n Lfcas, <s®tfr^ji£ 
<m®yTmm<nffif&&&.M£ u *hs]®hs«i 3 2 ma* 

5>*JB*r*«. (£ffl«f^S, LTfc ft t\ 

so [0208] sbfc, <m 1 8 ) icTjk-i-fctopjit^m 1 
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8 1 h\ *tftn.Mmm 1 3 2ftij*>?>iitc^ i ommttn 

fill 8 1 a . *t|Pl®|i(0 I TOiHl 8 1b, %2(Dffi 

m,»mm isic a^*^*^ $ h^mi ommtm 
iuia tt&mvrmm i8id, mmm isi 

e, ilif I 1 8 1 £2(DgMtttl 8 

i c tig;SifT*€ 1 8 i g , mmmms 1 8 1 h , is® 
8 1 itozmmi&b lx^z. *.tt. i Ton 
mis i b (njt^ftmm* 1/2 
[0209] Mr&tttemj&vmmm* tsi6) , m 



42 



S i O 2 



T i O 



S i O 



I T O 



S i O 



T i O 



Si o 



[0211] 



A 1 2 0 



Z r O 2 
A 1 lOj 



I T O 



A 1 2 O 3 
Z r O 2 



A 1 2 0 



2 u 3 



* 1 7) , (sis) tc x 4 fc^ww 5 

(H3 5) , (E3 6) (133 7) (C^-To 
rw^g-t (03 5) , (S3 6) v (83 7) 
^5<t5fc, (*16) , (*1 7) *5<fctf mi 8) 

fc9£*M£0. 1 %J^Ttf>$H4£HS-C£\ «»Ti(J^ 
Rt«£jt$);fft£#5 w £ # ft. 

[0 2 10] 

[S16] 

: X = 6 0 0 n m 



# 5 -| b w » 



1 . 5 2 



1 . 4 6 



3 0 



4 6 



0 0 



4 6 



3 0 



1 . 4 6 



1 . 6 0 



ft^nmm < n ra) 



6 3.0 



2 4.0 



6 3 



3 0 0. 0 



6 1. 5 



2 7 



6 1 



4 3 



10. 4 



4 3 



1 5 0 



4 2. 1 



1 1 



4 2 



m * 1*1 7] 



: X = 5 4 0 n m 



S #T ^ 

1 . 5 2 

1 . 6 2 

2.0 5 

1 . 6 2 



0 0 



6 2 



2.0 5 



1 . 6 2 



6 0 



x^fimm ( n m 



6 0. 8 



1 3 



6 0.8 



2 7 0 



5 6 



2 1 



5 6 



EflSffJlSJ? < n m ) 



3 7 



8 . 6 



3 7 



1 3 5 



3 5 



i 0. 



3 5 



5 
0 



[0 2 12] 



[818] 
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43 44 

: X - 6 0 0 n m 



M *4 


Si #r s*i 


jfc^tt&J? ( n m) 


tomKif&m < n m) 




1 . 5 2 






M g F z 


1 . 3 9 


4 2.0 


3 0.2 


Y zO 3 


1 . 7 8 


6 6.0 


3 7.1 


M g F z 


1 . 3 9 


4 2.0 


3 0. 2 


I T O 


2.0 0 


3 0 0.0 


15 0. 0 


M g F 2 


1 . 3 9 


3 6. 0 


2 5.9 


Y 2 0 a 


1 . 7 8 


7 8.0 


4 3.8 


M g F 2 


1 . 3 9 


3 6.0 


2 5.9 




1.6 0 







(0213] roi5K, (HI 8) ©Iftjfct,, j&l© 

i8ia ^fig^f 1 8 1 d , 1 
8ie, &®mmmi sh, ^2ro^sfr^i s i 
c z&mmmm i8i gl sss^f*^ lsih, i&mm 

mmi 8 1 i <DZ:tiZ:ix<D3mm&k LT, -ttv-etvo 
**©«WS:*a^-f-5ri:JcJ:o-C, <£K#r*^ 1 8 
Id, 181 f, 1 8 1 g , 1 8 1 i , i6iH#T*e 1 8 
le, l 8 l h oJBtf *ttffiK0JBtf ¥SI84Mt$3ft 

[0 2 14] r»4&^-t (Hi 6) ffi 
BiJr^SwiStJr^te 1 . 3£1±1. 7«T, -SfciSffiPf 
MOlWrftil. 7W±2. 3tlTT'fo5.r 

[0 2 15] iWffll8 1d, 18 1 f, 18.1 
g, 1 8 1 i (DPsPtt IsXft (*16) , ($17) , 

(3?1 8) <D<P<DA 1 2 0 3 , S i 0 2 , Mg F 2 nm\CC 
eF 2 , S i 0^i*5rffll/>Tt^^» iSSJr*)^ 
1 8 1 e , 181h OtfPeb LTliZ r0 2 , T i 0 2 , 
Y 2 0 3 ©il:H f 0 2 , Ta 2 0 5 , Ce0 2> ZnSii? 

(0216] it, (®i 8) <omtirt>vm#mmi 8 

la, 1 8 1 ctt-€-ti-?r*tt3B«figi: LTV^AS, -tix 
^2S, fc5^«4«tl±0«^(CLTt.J:V\ * 

it, mt&w&mi 8 1 a tvmitmmi 8 1 c 

3<&/B#r^)K 1 8 1 d , 181 f, 1 8 1 g , 181 

i „ texrjmmmmm isu, 1 8 1 h \-mm^m<o 

[02i7] $ bicmmftmm ish, i8ic«» 
ftttsstsi 3 2ffi9^f>mc{ss^s, njBff*ji. 



[0 2 18] 7-f h^ySr«^-t-5±t?»«i:*5^ 
20 fc v S*r«ffiPfl*»?3JtAUfc3t^«t5TFT 1 3 70* 

ha^y^^feasfcs. wis* h3>^?a*t 

I*, TFT©iNW<EJifc3feiJfiR*t$Ji % TFT©y-^ 

!^41W\ h/</P^gg|i s TFT 

1 3 7±.iZ&tttiMl 3 5£^/&L-T^5fcit>, Afcbfc 
MiTFT 1 3 7fcJ»*t£;h,5r. L*>L 

(H 2 0 ) (c^-T i 5 te, A#*tt 2 0ib dMcftttttA 

2 3 2X15:51$^, »SLLfcft#SW®Hl 3 5|R)d> 
30 TWS^l 3 lrt^SA-fSo (gALfc^l±TW 

-<S«1 3 1 igfti©ffBTg«SilTTFTl 3 7 
dAW-TSo W±<D>^=XA{cJ:tJTFT 1 3 7K* 

[0 2 19] £1±©* b3>y^^m#5rl»±-r5fc* 
(CIS, (119 (b) ) ©i7l:7WI«13 10l 
m\zWftW. 3 2b ^IBSrSc SK« 32bft7KI 
«1 3 1 1 3 3 b frfflt^Tjfc^ttKIS* 

S03S«3 2 b©*g»ffifcttjlfc»lBW7 
l£^J&-f5. SBJ«3 2 bcD^fc^-f-^S^fjTF 
40 Tl 3 7#^j£$;ftfcffii*T0>BBi«:di: Uifc* (R 

35) Sr^js-rsct swrnffii 3 spa*^ 

AWU S§Jlt£3 2 b t£m<tW#BT-S«-f-5)t<DI3: 
fcA/iftt)t!SJ|5lJ0l7 1 JcK)fc$;h-5fcJ6. TFT©*h 
^^^fcfiMS^LfcVj: (H12 1) T- 

^<fc 5 tAW)t 201b(lTFT137 (CAW 

[0 2 2 0] U±L<DZbfrt-> (Ell 9 (b) ) Oi^lC 
so ho fc*S, g^I«3 2btt (H6) (c^-f J; TlcDflu 
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[0 2 2 U *h=> istr* fi$L&*8}±-rz>jj&t u 
X, (019 (a) ) h^/l^gfiSTfllfig 
LTtJ:^, (El 9 (a) ) fCfcl^T 1 9 1 ttttfKHX 

)K-C**>Sc ftTOKl 9 lttT^ y^«ai^*-^>-sr 

[ 0 2 2 2 J }t®l|RJg 1 9 1 IST KIS 13 1 (D^E 
#5o *fc3t»H5lill 9 1 ©fef±*6i::|BJ£3;h/1\ 7 

10 2 2 3] T WS«1 3 l(D«ffi£, l/VX4g£8iJ 
S^cffiv^S^Srffl^TCDaSr^b, MEI!fli!!i±fcft 
RJRftl 9 lSr»j*-J-5. (B19 (a) ) OiJCft 
■SSiKM 1 9 1 ZMfSt-TZ Z. k\££ !? , Kttm&Hq&aiB 
LfcA#*ftSr7tS&i&®l 1 9 1 T^JR-f S r. £ , T 
FT 1 3 70* b=»>'^*S*«rWjl:"C*<&. 

[0 2 2 4] EtT, «H©7-f h^u^S^ffll,>fc 
»9S!**ai*|{:o^-cKW-*-5. (Hi) fc*JV*T, 

ftjpl 3ll7V7°l 3 a, GflB^l 3 b, 7WVt-^ 1 2 
T-*/?B;$;h,5 0 7^13ali^^/WN7^K7yyt 

5c DflB^l 3 btt#7*ST?, SMSfCpimTtSrS** 

-f/u^ 1 2te#7*S«W±fc^#ft£jgiiu 

7°1 3 a*»e>©tt#*3fefck*;h.5»rtt#tt\ 00581 1 3 
bros*tffiicJ;9S*t-r?). Eflffiiti 3 b*»e>W**-f« 

[ 0 2 2 5 J S?l/>Xl l (i^'T h/^7*i£a 1 9fiiJ 
0>S 1 l/yXH 1 lai^^ V—^m<om 2 UVXfl l 
1 b i: -tfltjAStL, m 1 WJ'XW 1 laif2 U-VXS£ 
1 1 b ir<E>P<g{ete¥®S7-l 6^iag$^Tt>* 0 7 

IkSUfettu fgl U-VX^l 1 aSrSiiLfcgt, 

tc» 2 u yX» l l b f-AW-T So ¥I5 7-16 0H 
WE(Otei^l41S:¥ U^X 1 1 <D%M 171^1X4 5° 

$ttT^ 1 U>Xm 11a fcSi® U i£W&tii 3 2 &g 

OSitJttt, S9i£«3 2, Si U^XPl u, ^2 

u-^xm i bwwucjgiiuTT.^ v->iz.m\mi-z>o 
fafr o %Mti.. m&m 3 3 \cmtmm.K aw-t s <t 5 

tK3 2<D^®Ji«V=i- h*St©S*tKih«Srl(6LT^ 
5. 



4£ 

[0226] PD7-( h^WT'Srffl^fcS^S^^B 

5 tcttiKAB £J* < -TtitS J: I, \, < ft 5 * , 

aW*tB£fca«E#ili IBS) I C<0dl^m 

ffiS:W<-J-5iK»**)S. KM .I C©UWj*jE#»Kfc 
mShl C©»*,*##ttfc*3:</jr$fc»t>. 

[0 2 2 7] ifc, PD7-C LX (HI8 

(c) ) J; 5 ¥03^^X3 2 iri^GU'VXs 

20 ttspofl u-ixX 3 2tSauyX8 3 *M^t>*5r t 
[0 2 2 81 Jf, -^-Cli§iBJSr^^-r5fci<)(Cl 

9 a&Gytzmm-tz?-! v^/^mm.. 1 9 b*n% 
&&fM-rz>7<{ h/^T'mw. 1 9 c %Rytz%mi-z> 

[0 2 2 9] (Ell) IZ^^X, 1.4a, 14b, 14 

30 ttspB^^-l 6lC£V*5ytHft>tl s S?^Xll 
©Il#llaCAltt5. :©B7^;^ l 2lc.fc ►) 

^(i¥fflWfilT*4 3 0 nm~6 9 OnmXJoS. « 

-(?^7-14aliGMS«U Rft*J<fctfBftSr 
Sii^-frSo GTtliy-Y^n^- s/;? 5 7- 1 4 cT'^igc 
©JPS^tv, 7 J hs<^y'mW.l 9 atcAM1--5„ GjtO 
^lge(S5 1 0~5 7 OnmitS, — *, ^ 5/ 
5 7- 1 4 bltBTt^rSWb. R3t*Sii$*?)o B 
40 %\-±7-< h-></U7"&W.l 9 bK, R7ttt7'l' h^/UT*^ 
6 1 9 c (CAWi-So AW-fS B 4 3 0 n m 

~4 9 0 nm, R3tWf ijtli6 0 0 nm~6 9 0 nmX' 

4 a, 14 b, 1 4 cffe-g-J5£$^, g?l/>Xl He 
A«U y->-l 8±{Cte7ce^$ix5. 
[0 2 3 0] 5teOtft|S-m, ^^D^y?s 7 -i4 
a liGJtSrKft-^S^V h'y<7.(D7 4 /i>f Srfflt^S, U 
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[0 2 3 1] 5>f h/</^if 1 9 a &Rft£SSJB. 7 
1 9 c&Bft^SSEi-nui, ^?d^^*7-i 

^rSWi-^c fcfcttrBR*©*!*^*^ 5 7- 

UT, ^V^n^^^-teGfeftSrR. G, Bft© 
[0 2 3 2] ^3tE©7-C h^^trm^SMX^at 

*fc, mMW^U h/</i-7*&JB^-0>5 

(a) ) <D£o\cmm\c%m<tiimi 9 i«t5*i 

[0 2 3 3] ^^n^;y^?7-©EfirLtf±t*- 
©«»**#?L5>ix5. fcixtf (1219) ©SES, fc5<^ 
fit (010) OgBgasfc-So &ib\ (09) (Ell 
2) fit, ^^o^ S '^$7-Wi2S^fE«LfctW-e 

JtLTEI^Ufct<D-C«:/iV\ (BID t(l7-f M 
A^igff 19c (DAMffiK^V ?9 5 7— 14c 
^SBgLTl/^/!i^ -tttt7-r h^gtl 9 clCA 
»i-*3tO»*4r*JIS1-St>«)-C*>5. fUtv-i yt 

Tttti 7^«-urait^gaeuT»i/«f ^>/i^o ft** 

b7* hS-iST^-fr^fcfcT-fcSc Lfciiot, #$8H3 
It, BfJiE^V ? n ^ 5, ? 5 

7^/U;?|i>ttt(C»LT^fel-iES1-?)< > ?4 9 

v( 5 7-ll^^C7-< s/^7*!JXA(ia#iax.T 



(25) 

[0 2 3 4] (0 1 2) li^? u4 5 7- 1 4 b 

-Y^n-T 3/^57-1 4 b«B3tSrKWU, ^^n^ 
4af±R#*R*H-$. 94 9-a<ty9% 
7- 1 4 c{iOG^SrSii$-a:5o (HI 1 2 ) cofl?$;T- 
tt (Hi) fcJt«L-C$5>U:S!{«©*^*Sr/J^b-r6 

[0 2 3 5] (02) H**Moa9S!**««0|B 2 

©3Sttw-e*>$. (0D ttDmmtyj v*A,-?mw. 

io l 9 0d»t>9lc9W H^/W7*ilB2 0?rffl^fc,^-Cfc 

6o (0D ^ra«tf*)5©-cisiio* 

[0 2 3 6] 7-Y b'VW7*§£fil 2 irtt (019 

(b) ) Y;<j\«-7%imm^-tz>» Tl^S 

«1 3 10iRifilc39J£K3 2 b?r7t^^Sr^oT 
SaRL-C^S. (019 (b) ) ic-m-t5-< h^7*& 
B£ffl^*Uf (021) tc*-T J; 5 l 3 5 ffl 

*>bitA-f-5>t^J: 9TFT137tc* h^y^^^ 

««iJ* = ^T?#5. TFT 1 3 7<D*mftJ§&# ] Ji' 

[0 2 3 7] T1/-TS«1 3 1 ££§(<fctf>#B(DK&t£ 
RJt1-5#«fcte (019 (a) ) i^-t-7-Y b^/U7*£l 
««rffllr^*jSfet>*>5. (019 (a) ) ©7-f 
30 ygtftt, 7WSS13 1 i;^i©#StC7t@i45l 
Rgl 9 L«gj*LTV*S. ftKUXBIl 9 1 l-tt#fefeiff 

RWmiSl 3 5^btti-57t5:PJiilX$* 
5o 4fc> 7-T h^/U7*^»^ii-t-.5*c0fe^bT 

K*2 0 c«SB*S:aEP-rs«^-. 3t»«l«l 9 U-<i 
[0 2 3 8] ft*S, *^BJ©7^ h^/U7'^a»-ffl^5 
liI2rS]1-2>t7Kjg«MSl 3 2tt*fe*1", A»7t2 3 

i«4sw«ffii 3 5t?st*$tt^©44m«-r5„ ?sf B 

133 ^fCiLttfilWNF. 7kJ««f«fa 2 3 2 lljfe»-t?#fe 

A#**2 3 lli«!cat-S^^t^^T?PiitR^^ 
2>o lfci ! ot, h77. M3;MBU:|6]±1-fc. 4 

fc, (0i) tc^-r-t^i-R • g • njmmmnz&v) 

li. G3tffl7^ h^7*^e<D7K}S^fffBlw¥^Ha^ 
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6*©*fl#J!W*#ttlMW-a r. t let 9 SMg-c*# 
TKftitfKa i If ft fei" 4: r ©6g(i# y 

[0 2 3 9] **S» «i©7^ h^^§6«te*JV^T 

a#©jk*^*a^», plzt^ 3t»a^«s«o^kt 

[0 2 4 0] fcio, *?ii©7^ h/VPy<DStff®H 
If, ScfSWfttSro^ki UT*2S«Sr^-t-2>*J-»Srffi^ 

If, «HE*»#i&*3E*^/u©-«i: LT, #i¥2 
-9 3 5 1 9-§-^«^d5fc?>„ ;:©4fc«fcttt, 

y**J|*fc:iB*«««:*rL-C*S0, *Ti*©4i««?3te»# 

**/<*/Hi*HSl*tt«: 2 Ji *> 5 1 >tt 3 Ji oWBtfc J; 9 
*J*U HrE#Ji*)KlcJ:9R*tM»jl:«|g*rfc/t*5. 
[0 2 4 1] *»9H4, EfilWfc»J*L*^**'«-* 

ff ic Win b ft ^ £ 5 icflfcfc-f fcttflf saas h 

o©®Hlfflfc:®E£r6tt)QU b 74 h'<*> 

ymWX'hV. TN«ft©J:3fcSBA*«:»j«L*^i: 
^ 9 J: tfSfcfST-fc 5 i v ,&lcB8 L T W © 

74 Y'</\<7mtb±< m— 3ts#ii***^< 

^A/©3teA«ffiO««fca[Ji©»BISr*^-*-S r tie «fc 
tlcj:!? ^K^^h^* Hf AiT'tS. £fc, 
"f 57t©ifcftK/S U-Tff^-t-Hlf <t^r t fc**W©S 

<D&mm.m& £u®wz. a* a if 
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[0 2 4 2] 

mw<D%)%:] *&w<D74 h'^ymmz, ^©atfi 

*giP*t 7 0%£l±SrH^,T-# > TFTO*h3yt 
[0 24 3] 5 LTiSWH^ 

20 A«*«i»te***ix5r.4:Sr*Bfc«'>-e#, JUDAIC 
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